ナノ変調構造制御による生体用低弾性率型超弾塑性機能チタン材料の創製 by 新家  光雄
ナノ変調構造制御による生体用低弾性率型超弾塑性
機能チタン材料の創製      











































































































































































































































1･ Bioactive Calcium Phosphate invert Glass-Ceramic Coating on　β-type
-6-
Tト29Nb-13Ta-4･6Zr Alloy, T･ Kasuga, M･ Nogami, M･ Niinomi and T･ Hattori,
Biomaterials, 24(2003), pp.283-290.
2. Joining of Calcium Phosphate Invert Glass-Ceramics on a β-type Titanium
Alloy, T. Kasuga, M. Nogami and M･ Niinomi, J･ Am･ Ceram･ Soc･, 86(2003)6,
pp. 103ト1033･　　　　　　　′
3･ Aging Response of Young'S Modulus and Mechanical Properties of
Ti-29Nb-13Ta-4.6Zr for Biomedical Applications, Y. L Hao, M. Niinomi,
D. Kuroda, K. Fukunaga, Y. L Zhou, R･ Yang and A･ Suzuki, Met･ Matt











7･ Fatigue Performance and Cyto-toxiclty Of Low Rigidity Titanium Alloy,
Ti-29Nb-13Tal4.6Zr, M.Niinomi, Biomaterials, 24(2003), pp.267312683.
8･ Fatlgue and Fretting Fatigue orBiomaterial, Ti-29Nb-13Ta-4･6Zr, in Air and
Simulated Body Environment, M･ Niinomi, T･ Akahori and K･ Ishimizu,
Materials Lifetime Science 良 Englneering, Eds. P. K. Liaw, R･ A･ Buchanan,
D. L Klarstrom, 良. P. Wei, D. G. Harlow and P. F. Tortorelli, TMS, (2003),
pp. 223-230.
9. Material Characteristics and Biocompatibility of Low Rigidity Titanium
Alloys fわr Biomedical Applications, M･ Niinomi, T･ Hattori, S･ Niwa, Marcel
Dekker, Inc., (2003), pp.4ト62.
-71
lot Calcium Phosphate Glass-Ceramics for Bioactive Coating on a P-Titanium
Alloy, T･ Kasuga, M･ Nogami and M･ Niinomi, Advanced Englneering
Materials, 7(2003)5, pp.498-501.
11･ Fatigue Characteristics of Bioactive Glass-Ceramic-Coated
Ti-29Nb-13Ta-416Zr for Biomedical Application, S･ J･ Li , M･ Niinomi,
T･ Akahori, T･ Kasuga, R･ Yang and Y･ L･ Hao, Biomaterials, 25(2004),
pp. 3369-3378.
12･ Decomposition of Martensite αH during Aging Treatments and Resulting
Mechanical Properties of Ti-Ta Alloys, Y･ L Zhou, M. Niinomi and T.
Akahori, Material Science and Engineering A, A384(2004), pp･ 92-101.
13･ Effect of Ta Content on Young,S Modulus and Tensile Properties of Binary
Ti-Ta Alloys fわr Biomedical Applications, Y･ L Zhou, M. Niinomi and
T･ Akahori, Material Science and Engineering A, A371(2004), pp. 283-290.
14･ Fatlgue, Fretting Fatigue and Corrosion Characteristics of Biocompatible
Beta Type Titanium Alloy Conducted with Various Therm0-mechanical
Treatments, T･ Akahori, M･ Niinomi, H･ Fukui and A･ Suzuki, Materials
Transactions, 45(2004)5, pp. 1540-1548.
15l Dynamic Young.S Modulus and Mechanical Properties of Ti-HfAlloys,
Y･ L･ Zhou, M･ Niinomi and T･ Akahori, Materials Transactions, 45(2004)5,
pp. 1549-1554.
16･ Calcium Phosphate Glass-Ceramic Coating on a Titanium Alloy'T･ Kasuga,
M･ Nogami, M･ Niinomi and T･ Hattori, Phosphorous Research Bulletin,
17(2004), pp. 29-36.
17･ Novel Method for Apatite Coating on Ti-29Nb-13Ta-4･6Zr Alloy, Y･ Hirobe,
T･ Kasuga, M･ Nogami and M･ Niinomi, Phosphorous Research Bulletin,
17(2004), pp. 258-261.
18･ Wear Characteristics of Ti-Nb-Ta-Zr and Ti-6A1-4V Alloys fわr Biomedical
Applications, S･ J･ Li, R･ Yang, S･ Li, Y･ L Hao, Y･ Y･ Cui, M. Niinomi and
Z･ Ⅹ･ Guo, Wear, 257(2004), pp.869-876.
-8-
28. Corrosion Resistance and Biocompatibility of Ti-Ta Alloys for Biomedical
Applications, Y. L. Zhou, M. Niinomi, T. Akahori, H. Fukui and H. Toda,
Materials Science and Engineering A, 398(2005), pp. 28-36.
29. Improvement in Fatlgue Characteristics of Newly Developed Beta Type
Titanium Alloy fわr Biomedical Applications by Thermo-Mechanical
′
Treatments, T. Akahori, M. Niinomi, H. Fukui, M. Ogawa and H. Toda,
Materials Science and Engineering C, 25(2005), pp.248-254.
30. Tensile and Fatigue Evaluation of Ti-15A1-33Nb(at.%) and
Ti121A1-29Nb(at･%) Alloys for Biomedical Applications, C･ JI Boehlert,
C. ∫. Cowen, C. 良. Jaeger, M. Niinomi and T. Akahori, Materials Science and
Engineering C, 25(2005), pp. 263-275.
31. Relationships Between Tensile Defわrmation Behavior and Microstructure in
Ti-Nb-Ta-Zr System Alloys, N. Sakaguchi, M. Niinomi, T. Akahori, ∫. Takeda
and H. Toda, Materials Science and Engineering C, 25(2005), pp. 363-369.
32. Effect of Ta Content on Mechanical Properties of Ti-30Nb-XTa-5Zr,
N.Sakaguchi, M.Niinomi, T.Akahori, J.Takeda and H.Toda, Materials Science
and Engineering C, 25(2005), pp. 370-376.
33. Mechanical Properties and Cyto-toxiclty OfNew Beta Type Titanium Alloy
with Low Melting Points fわr Dental Applications, M. Niinomi, T. Akahori,
T. Takeuchi, S. Katsura, H. Fukui and H. Toda, Materials Science and
Engineering C, 25(2005), pp. 417-425.
34. Mechanical Properties of Biocompatible Beta-Type Titanium Alloy Coated
with Calcium Phosphate Invert Glass-Ceramic Layer, T. Akahori, M. Niinomi,
Y. Koyanagi, T. Kasuga, H. Toda, H. Fukui and M. Ogawa, Materials















22･ Tensile Deformation Behavior of Ti-Nb-Ta-Zr Biomedical Alloys,
N･ Sakaguchi, M･ Niinomi and T･ Akahori, Materials Transactions, 45(2004)4,
pp･ 1113-1119.
23･ Mechanical Properties of Binary Ti-Ta Alloys fわr Biomedical Applications,
Y･ L Zhou, M･ Niinomi and T･ Akahori, Materials Science Forum,
449-452(2004), pp. 1089-1092.
24･ Fatigue Performance of Low Rigidity Titanium Alloy for Biomedical
Applications, T･ Akahori, M･ Niinomi, H･ Fukui and A･ Suzuki, Materials
Science Forum, 449-452(2004), pp.1265-1268.
25･ Effects of Alloylng Elements on Elastic Moduls of Ti-Nb-Ta-Zr System
Alloy fわr Biomedical Applications, N･ Sakaguchi, M･ Niinomi, T･ Akahori,
T･ Saito and TI Furuta, Materials Science Forum, 449-452(2004),
pp. 1269-1272.
26･ Wear and Bioconductivlty Characteristics of Oxidized Ti-29Nb-13Ta-4.6Zr,
S･ Li, R･ Yang, M･ Niinomi, Y･ Hao, Y･ Cui, Materials Science Forum,
449-452(2004), pp. 1277-1280.
271 Enhancing Effect ofAutoclaving on Bioactivity of P-Titanium Alloy Coated
with Calcium Phosphate Glass-CeramlC, T･ Kasuga, M･ Nogami, M･ Niinomi,









38･ Dental Precision Casting of Ti-29Nb-13Ta-4･6Zr Using Calcia Mold,
M･ Niinomi, T･ Akahori, T･ Takeuchi and S･ Katsura, Materials Science Forum,
475-479(2005), pp. 2303-2308.
39･ Development of Ti-30 mass% Ta Alloy for Biomedical Applications,
Y･ L･ Zhou, M･ Niinomi, T･ Akahori and H･ Fukui, Materials Science Forum,
475-479(2005), pp. 2309-2312.
40･ Microstructural Modification in a Beta Titanium Alloy fわr Implant
Applications, T･ Q･ Zhou, G･ Itoh, Y. Motohashi and M. Niinomi, Materials





属学会誌, 70(2006)4, pp. 295-303.
43･電気化学処理による新生体用　β型チタン合金の生体活性表面修飾,
新家光雄,赤堀俊和,戸田裕之,飯塚大亮,福井春男,小川道治,











47･ Microstructural Change or Beta Jype Titanium Alloy by intense Plastic
Deformation, GI Itoh, H･ Hasegawa, T･ Q. Zhou, Y. Motohashi and M. Niinomi,
Materials Science Forum, 503-504(2006), pp. 705-710.
48･ Nanotube Oxide Coating on Ti-29Nb-13Ta-4･6Zr Alloy Prepared by
SelトOrganizing Anodization, H･ Tsuchiya, J･ M･ Macak, A･ Ghicov,
Y･ C･ Tang, S･ Fujimoto, M･ Niinomi, T. Noda and P. Schmuki, Electrochimica
Acta, 52(2006), pp. 94-101.
49･ Recent Research and Development in Metallic Materials for Biomedical,
Dental and Healthcare Products Applications, M･ Niinomi, Materials Science
Forum, 539-543(2007), pp. 193-200.
50･ Mechanical Properties and Microstructures of Beta-Type Titanium Alloy fわr
Biomedical Applications, T･ Akahori, M･ Niinomi, H･ Fukui and M･ Ogawa,
Materials Science Forum, 539-543(2007), pp. 557-562.
51･ Mechanical Properties and High Temperature Deformation of Beta Titanium
Alloys, q･ Zhou, G･ ltoh and M･ Niinomi, Materials Science Forum,
546-549(2007), pp.1379-1382.
52･ Mechanical Characteristics and Microstructure of Drawn Wire ｡r
Ti-29Nb-13Ta-4･6Zr for Biomedical Applications, M･ Niinomi, T･ Akahori,
S･ Katsura, K･ Yamauchi and M･ Ogawa, Materials Science and Englneering C,
C27(2007), pp.154-161.
53･ Comparison of Various Properties between Titanium-Tantalum Alloy and
Pure Titanium for Biomedical Applications, Y･ L Zhou, M･ Niinomi,
T･ Akahori, M･ Nakai and H･ Fukui, Materials Transactions, 48(2007)3,
pp.1-5.
54･ Bioactive Ceramic Surface Modification of P-Type Ti-Nb-Ta-Zr System
-12-
Alloy by Alkali Solution Treatment, T･ Akahori, M･ Niinomi, MI Nakai,
H･ Fukuda, H･ Fukui and M･ Ogawa, Materials Transactions, 48(2007)3,
pp. 293-300.
55･ Fatigue Characteristics of Metallic Biomaterials, M･ Niinomi, International










58･ Hybridization of Biomedical Beta Type Titanium Alloy and Bioactive
ceramic by Electrochemical Treatment, M･ Niinomi and T･ Akahori, Adv. In
Tech･ ofMat･ and Matt Proc･ J･, 9(2007)1, pp･9-16, (Invited Paper).
59･ Mechanical Biocompatibilities of Titanium Alloys fわr Biomedical
Applications, M･Niinomi, Journal of the Mechanical Behavior of Biomedical
Materials, (submitted).
60･ Hard Ceramic Layer Formed on Surface ofBiomedical Til29Nb-13Ta-4.6Zr
and Ti-6A1-4VELI During Gas Nitriding, M･ Nakai, M･ Niinomi, T･ Akahori,
N･ Ohtsu, H･ Nishimura, H･ Toda, H･ Fukui and M･ Ogawa, Materials Science




















































































28･ Aging Response or Martensite αM and Resulting Mechanical Properties of




















































































































65･ Effect of Aging Treatment on Mechanical Properties of Cast Beta Type
Titanium Alloy fわr Dental Applications, Zuldesmi, M･Niinomi, T･Akahori,
M･Nakai, H･Toda, H･Fukui, M･Ogawa,日本鉄鋼協会(第152回)秋季講演大
会および日本金属学会秋季(第139回)大会,2006年9月(新潟).











































































1･ Fatigue Characteristics orLow Rigidity Titanium Alloy'Ti-29Nb-13Ta-4･6Zr,
for Biomedical Applications, T･ Akahori, M･ Niinomi, H･ Fukui and A･ Suzuki,
Proc･ ATEM'03 (Int･ Conf･ On Advanced Technology in Experimental
Mechanics), JSME-MMD, 10-12, September, 2003, Nagoya, Japan, CD-ROM,
(2003).
2･ Effect of Ta Content on Young,S Modulus and Microstructure of Binary Ti-Ta
Alloys, T･ Y･ L･ Zhou, M･ Niinomi, T･ Akahori and Gunawarman, proc.
ATEM'03 (Int･ Conf･ On Advanced Technology in Experimental Mechanics),
JSME-MMD, 10-12, September, 2003, Nagoya, Japan, CD-尽OM, (2003).
3･ Effect of Nb Content on Mechanical Properties of Ti-Nb-Ta-Zr Quaternary
Alloys Fabricated by Powder Metallurgy Processing fわr Biomedical
Applications, N･Sakaguchi, M･Niinomi, T･Akahori, T･Saito and T･Furuta, Proc.
ATEM'03 (Int･ Conf･ On Advanced Technology in Experimental Mechanics),
JSME-MMD, 10-12, September, 2003, Nagoya, Japan, CD-ROM, (2003).
4･ Mechanical Properties of Binary Ti-Ta Alloys fわr Biomedical Applications,
Y･ L･ Zhou, M･ Niinomi and T･ Akahori, Proc･ ISAEM,2003, 5-8, November,
2003, Jeju Island, Korea; Materials Science Forum, 449-452(2004),
pp.1089-1093.
-23-
51 Fatlgue Performance of Low Rigidity Titanium Alloy for Biomedical
Applications, T･ Akahori, M･ Niinoml, H･ Fukui and A･ Suzuki, Proc.
ISAEM'2003, 5-8, November, 2003, 1eju Island, Korea; Materials Science
Forum, 449-452(2004), pp.1265-1268, (Invited Paper).
6･ Wear and Bioconductivlty Characteristics ofOxidized Ti-29Nb-13Ta-4.6Zr, S.
J･ Li, R･ Yang, M･ Niinomi, Y･ LHao and Y･ Y･ Cui, Proc･ ISAEM'2003, 5-8,
November, 2003, Jeju island, Korea; Materials Science Forum, 449-452(2004),
pp･1277-1280, (Invited Paper).
7･ Effects of Alloying Elements on Elastic Modulus of Ti-Nb-Ta-Zr System
Alloy fわr Biomedical Applications, N･ Sakaguchi, M･ Niinomi, T･ Akahori, T.
Saito and TI Furuta, Proc･ lSAEM'2003, 518, November, 2003, Jeju Island,
Korea; Materials Science Forum, 449-452(2004), pp. 1269-1272, (Invited
PapeI}
8･ Mechanical Perfわrmance and Biocompatibility of Low Rigidity Titanium
Alloy, Ti-29Nb-13Ta-4･6Zr, for Biomedical Applications,
T･ Akahori, M･ Niinomi, H･ Fukui, A･ Suzuki, Y･ Hattori and S. Niwa, Proc.
loth World Conference on Titanium, Ti-2003, 13-18, July, 2003, Hamburg,
Germany; Science and Technology, Eds･ G･ uitering and J. Albrecht,
WILEY-VCH, Vol. V, (2004), pp. 3181-3188.
9･ Young'S Modulus and Mechanical Properties of Ti-29Nb-13Ta-4.6Zr fわr
Biomedical Applications, Y･ L･ Hao, M･ Niinomi, D. Kuroda,
Y･ L･Zhou, R･ Yang and A･ Suzuki, Proc･ loth World Conference on Titanium,
Ti-2003, 13-18, July, 2003, Hamburg, Germany; Science and Technology, Eds･
G. uttering and J･ Albrecht, WILEY-VCH, Vol. V, (2004), pp.3189-3196.
10･ A Comparative Study of Wear Properties of Ti-Nb-Ta-Zr Alloys and
Ti-6A1-4V, S･ J･ Li, 良. Yang, S. Li,Y. L Hao,Y. Y. CuiandM. Niinomi, Proc.
loth World Conference on Titanium, Ti-2003, 13-18, July, 2003, Hamburg,
Germany; Science and Technology, EdsI G･ Ltitering and J･ Albrecht,
WILEY-VCH, Vol. V, (2004), pp.3245-3250.
11･ Surface Reaction Layers and Mechanical Performance of Low Rigidity
Titanium Alloy, Ti-29Nb-13Ta-4･6Zr, Cast by Dental Precision Casting
ー24-
Method, M. Niinomi, T･ Akahori, T･ Manabe, T･ Takeuchi, S･ Katsura,
H. Fukui and A. Suzuki, Proc･ loth World Conference on Titanium, Ti-2003,
13-18, July, 2003, Hamburg, Germany; Science and Technology, Eds･
G. Lutering and ∫. Albrecht, WILEY-VCH, VoL V, (2004), pp･3269-3276･
12･ Research and Developme,nt of Low Modulus and Super Elastic
Tト29Nb-13Ta-4･6Zr Alloy fわr Biomedical Applications, M･ Niinomi, Proc･
4th Asian International Symp･ on Biomaterials, 2nd International Symp･ On
Fusion of Nano and Bio TechnologleS, Nov･ 16-18, 2004, Tukuba
lnterenational Congress Center, Japan, pp･ 63-66, (Invited Paper)･
13･ Relationship between Fatlgue Characteristics and Microstructure of New
Beta Type Titanium Alloy, Ti-29Nb-13Ta-4･6Zr, for Biomedical Applications,
T. Akahori, M. Niinomi, H･ Fukui and A･ Suzuki, Proc･ 7th World
Biomaterials Congress 2004, 17-21, May, 2004, Sydney, Australia, (2004),
pp.1394.
14. Titanium Alloys fわr Medical and Dental Applications, M･ Niinomi, Proc･
ASM Materials & Processes fわr Medical Devices Conr., 8-10, September 2003,
Anaheim, California, USA, (20004), pp.417-422 ,(Lead Presentation)A
15. Super Elastic Functional β　Titanium Alloy with Low Young'S Modulus for
Biomedical Applications, M･ Niinomi, T･ Akahori, K･ Morikawa, T･ Kasuga,
H. Fuki, A･ Suzuki, K･ Kyo and S･ Niwa, Proc･ Symposium on Titanium,
Niobium, Zirconium, and Tantalum fわr Medical and SurglCal Applications,
November 9-10, 2004, Washington, DC, USA; appeared in J･ ASTM lnt･,
2(2005)6, paper lD JA12818, and also appeared in ASTM STP 1471, Eds･
L D. Zardiakas, M･ J･ kraayandH･ L Freese,ASTM, pp･ 135-150･
16･ High Temperature Defわrmation Behavior of a Beta Titanium Alloy fわr
Biomedical Application, Q. Zhou, G. ltoh, H･ Hasegawa, Y･ Motohashi and
M. Niinomi, Proc. PRICM5, 2-5, November, 2004, Beijing, China; Materials
Science Forum, Vols. 475-479(2005), pp.2299-2302･
17. Dental Precision Casting of Ti-29Nb-13Ta-4･6Zr Using Calcia Mold,
M. Niinomi, T. Akahori, T･ Takeuchi, and S･ Katsura, Proc･ PRICM5, 2-5,
November, 2004, Beijing, China; Materials Science Forum, Vols･
125-
475-479(2005), pp･2303-2308, (Invited Paper).
18･ Development of Ti30 mass% Ta Alloy for Biomedical Applications,
Y･ L Zhou, M･ Niinomi, T･ Akahori and H･ Fukui, Proc･ PRICM5, 2-5,
November, 2004, Beijing, China; Materials Science Forum, Vols.
475-479(2005), pp. 2309-2312.　′
19･ Tensile Fracture Behavior and Casting Defects of I∋eta Type
Ti-29Nb-13Ta-4･6Zr Cast by Dental Precision Casting Processing,
M･ Niinomi, T･ Akahori, T･ Manabe, T･ Takeuchi, and S･ Katsura, Proc･ lCFll,
20-25, March, 2005, Turin, Italy, CD-ROM.
20･ Mechanical Properties of Calcium Phosphate Invert Glass-Ceramic Coated
Ti-29Nb-13Ta-4･6Zr fわr Biomedical Applications, M･ Niinomi, T･ Akahori,
T･ Yamaguchi, T･ Kasuga, H･ Fukui and A･ Suzuki, Proc. Materials and
Processes fわr Medical Devices Conference & Exhibition, 25-25, August, 2004,
Radison Riverrront Hotel, St･ Paul, Minnesota, USA, Eds. M. Helmus and
D･ Medlin, (2005), pp. 97-102.
21･ Bioactive Surface Modification to Improve Hard Tissue Compatibility or
Beta-type Titanium Alloy, T･ Akahori, M･ Niinomi, H･ Toda, T･ Kasuga, H･
Fukui and M. Ogawa, Proc. lCMAT(International Conference on Materials fわr
Advanced Technologies 2005) & lUMRS-lCAM (ヮth International Conference
on Advanced Materials) 2005, 3-8 July 2005, Suntec Singapore International
Convention & Exhibition Center, Singapore; (submitted to Mat. S°i. Eng. C.)
(Invited Paper).
22･ Biocompatible Titanium Alloys Containing a Large Amount ofNb and Ta,
M･ Niinomi, Proc･ Int･ Symp･ on Ta and Nb, 16-20, October, 2005, Pattaya,
Thailand, (submitted) (Invited Paper).
23･ Fatigue Characteristics ofMetallic Biomaterials, M･ Niinomi, Proc. First lnt.
Conf･ on Mechanics of Biomaterials & Tissues, 1ト14, December, 2005,
Hawaii, USA; Int･ J･ Fatigue, 29(2007), pp.992-1000, (Invited Paper).
24･ Hybridization of Biomedical Beta Type Titanium Alloy and Bioactive
Ceramic by Electrochemical Treatment, M･ Niinomi and T･ Akahori, Proc. of
ー26-
HNM 2006, 3-5, February, 2006, Nagaoka, Japan; Adv. in Tech･ ofMat･ and
Mat. Proc. ∫., 9(2007)1, pp.9-16, (invited Paper)･
25. Mechanical Properties and Microstructures of Beta-Type Titanium Alloy for
Biomedical Applications, T･ Akahori, M･ Niinomi, H･ Fukui and M･ Ogawa,
proc. Thermec'2006, 418, July, V早ncouver, Canada; Materials Science Forum,
vols.539-543(2007), pp.557-562, (Invited Paper)･
26. Recent Research and Development in Metallic Materials fわr Biomedical,
Dental and Healthcare Products Applications, M･ Niinomi, Proc･
Thermec,2006, 4-8, July, Vancouver, Canada; Materials Science Forum,
vols.5391543 (2007), pp.193-200, (Keynote Paper)･
27･ Changes in Mechanical Properties of Ti Alloys in Relation to Alloylng
Additions of Ta and Hf, Y･ L･ Zhou, M･ Niinomi and T･ Akahori, Proc･
lCSMA14, 4-9, June, 2006, Xi'an, China, (submitted)･
28･ Improvement in Wear Resistance of Beta-type Titanium Alloy for
Biomedical Applications by Surface Coating of Hard Layer, M･ Niinomi,
T. Akahori, M. Nakai and N･ Ohtsu, Proc･15th lnt･ Symp･ on Processing and
Fabrication of Advanced Materials, MT & T, 15-19, October, 2006, Cincinnati,
oH, USA, CD-ROM, pp. 141-161, (Invited Paper)I
29･ Fatigue Properties of Beta Type Titanium Alloy for Biomedical Applications
Under Various Fatigue Conditions, T･ Akahori, M･ Niinomi, H･ Toda and H･
Fukui, Proc. Materials and Processes fわr Medical Devices Conference, 14-16,
November, 2005, Boston Park Plaza Hotel, Boston, Massachusetts, USA; Eds･
R. Venugopalan and M･ Wu, Medical Device Materials　Ⅲ, (2005),
pp.154-159･
30. Mechanical Properties of α+β　Type Titanium Alloys Fabricated by Metal
Injection Molding With Targetting Biomedical Applications, M･ Niinomi,
T. Akahori, M･ Nakai, K･ Ohnaka, Y･ Itoh, K･ Sato and T･ Ozawa, Proc･
TMS2007, 136th Annual Meeting & Exhibition, 25 February to 1 March,
2007, Orlando, Florida, USA, CD-ROM, (2007); Innovations in Titanium
Technology, Eds･ M･ N･ Gungor, MA･ Imam, F･ H･ F一oes, (2007), pp･209-217･
-27-
31･ Frictional Wear Characteristics of Biomedical Ti-29Nb-13Ta-4･6Zr Alloy
with Various Microstructures in Air and Simulated Body Fluid, M･ Niinoml,
T. Akahori and M. Nakai, Proc. The Korea-China on Biomaterials　&
Nano-biotechnology conjugated with the Asia Core Universlty Program,
19-24, October, 2006, Jeju, Korea; (submitted to Biomedical Materials).
′
32･ Formability or Hydroxyapatite on Beta-Type Ti-Nb-Ta-Zr Alloy for
Biomedical Applications through Alkaline Treatment Processes, T･ Akahori,
M･ Niinomi and M･ Nakai, Proc･ The　3rd International Symposium on
Advanced Ceramics, ll-15, December, 2006, Grand Copthorne Waterfront
Hotel, SingapoJre, (submitted).
33･ Development of Fabrication Process of Porous Titanium and
Polymethylmethacrylate (PMMA) Composite Biomaterial, M. Nakai, M.
Niinomi, T･ Akahori, Y･ Shinozaki, H･ Toda, S･ Itsuno, N･ Haraguchi, Y･ Itoh,
T･ Ogasawara and T･ Onishi, Proc･ llth World Conference on Titanium,
Ti-2007, 3-6, June, 2007, Kyoto, Japan, (submitted).
34･ Mechanical Properties or Porous Titanium Filled with
Polymethylmethacrylate for Biomedical Applications, M･ Nakai, M･ Niinomi,
T･ Akahorl, Y･ Shinozaki, H･ Toda, S･ Itsuno, N･ Haraguchi, Y･ ltoh,
T･ Ogasawara and T･ Onishi, Proc･ ATEM■07, 12-14, September, 2007,
Fukuoka, Japan, (submitted).
35･ Fretting Fatigue Characteristics and Microstructures of Dental Low-noble
Ag-Pd-Cu-Au-Zn Alloy, M･ Niinomi, T･ Akahori, M･ Nakai, W. Kawagishi and
H･ Fukui, Proc･ ATEM-07, 12-14, September, 2007, Fukuoka, Japan,
(submitted).
36･ Titanium Alloys for Biomedical, Dental, and Healthcare Applications,
M･ Niinomi, Proc･ llth World Conference on Titanium, Ti-2007, 3-6, June,
2007, Kyoto, Japan, (submitted).
37･ Wear Resistance and Mechanical Properties of liiomedical　β-type
Ti-Nb-Ta-Zr System Allloy Subjected to Gas Nitriding Process, T. Akahori, M.
Niinomi, M･ Nakai, H･ Nishimura, H･ Fukui and M･ Ogawa, Proc･ llth World
Conference on Titanium, Ti-2007, 3-6, June, 2007, Kyoto, Japan, (submitted).
-28-
38. Mechanical Perfわrmance of Biomedical β -type Titanium Alloy Subjected
to surface Hardening Treatment, T･ Akahori, M･ Niinomi and M･Nakai, Proc･





2.生体･.福祉用チタン系材料の研究･開発,金属, 73(2003)5, pp･ 56-61,
新家光雄.
3. Recent Research and Development in Titanium Alloys for Biomedical
Applications and Healthcare Goods, STAM (Science and Technology of

























































24･ Japanese Research and Development in Metallic Biomedical, Dental and




26･ Preface ofSpecial Issue on Medical, Healthcare, Sport and Lesure Materials,
Mat･ Trans･, 46(2005)7, p血o, M･ Niinomi, T. Hanawa, Y. Okazaki, M. Ikeda,
A. Chiba, T. Narushima and H. Fukui.


















































































TOUR ： Tohoku University Repository 
コメント・シート 
 
本報告書収録の学術雑誌等発表論文は本ファイルに登録しておりません。なお、このうち東北大学
在籍の研究者の論文で、かつ、出版社等から著作権の許諾が得られた論文は、個別に TOUR に登録
しております。 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
TOUR 
http://ir.library.tohoku.ac.jp/ 
 
